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<400> 1 

ctcgaggggc atcgcgccgc ccggcgcgcg ccgcccccct gcctcgcggc gcggggtctc 60 

gcgggccccg ctcccgccct ccgctcgcct ggcccggacc ggaagcggcg ccgcacggcc 120 

tgggcctggc gcggggggcg ggcaccgggg cccggtcgga c atg ggc aag aag cac 176 

Met Gly Lys Lys His 
1 5 

aag aag cac aag teg gac aaa cac etc tac gag gag tat gta gag aag 224 
Lys Lys His Lys Ser Asp Lys His Leu Tyr Glu Glu Tyr val Glu Lys 
10 15 20 

ccc ttg aag ctg gtc etc aaa gta gga ggg aac gaa gtc acc gaa etc 272 
pro Leu Lys Leu Val Leu Lys val Gly Gly Asn Glu val Thr Glu Leu 
25 30 35 

tec acg ggc age teg ggg cac gac tec age etc ttc gaa gac aaa aac 320 
Ser Thr Gly Ser Ser Gly His Asp Ser Ser Leu Phe Glu Asp Lys Asn 
40 45 50 

gat cat gac aaa cac aag gac aga aag egg aaa aag aga aag aaa gqa 
Asp His Asp Lys His Lys Asp Arg Lys Arg Lys Lys Arg Lys Lys Gly 
55 60 65 

gag aag cag att cca ggg gaa gaa aag ggg aga aaa egg aga aga gtt 416 
Glu Lys Gin lie Pro Gly Glu Glu Lys Gly Arg Lys Arg Arg Arg Val 
70 75 80 85 



aag gag gat aaa aag aag cga gat cga gac egg gtg gag aat gag gca 
Lys Glu Asp Lys Lys Lys Arg Asp Arg Asp Arg val Glu Asn Glu Ala 
90 95 100 



368 



464 



gaa aaa gat etc cag tgt cac gee cct gtg aga tta gac ttg cct cct 512 
Glu Lys Asp Leu Gin Cys His Ala Pro val Arg Leu Asp Leu Pro Pro 
105 110 115 

gag aag cct etc aca age tct tta gee aaa caa gaa gaa gta gaa cag 560 
Glu Lys Pro Leu Thr ser Ser Leu Ala Lys Gin Glu Glu val Glu Gin 
120 125 130 

aca ccc ctt caa gaa get ttg aat caa ctg atg aga caa ttg cag aga 608 
Thr Pro Leu Gin Glu Ala Leu Asn Gin Leu Met Arg Gin Leu Gin Arg 
135 140 145 

aaa gat cca agt get ttc ttt tea ttt cct gtg act gat ttt att get 656 
Lys Asp Pro Ser Ala Phe Phe Ser Phe Pro val Thr Asp Phe lie Ala 
150 155 160 165 

cct ggc tac tec atg ate att aaa cac cca atg gat ttt agt acc atg 704 
Pro Gly Tyr Ser Met lie lie Lys His Pro Met Asp Phe Ser Thr Met 
170 175 180 

aaa gaa aag ate aag aac aat gac tat cag tec ata gaa gaa eta aag 752 
Lys Glu Lys lie Lys Asn Asn Asp Tyr Gin Ser lie Glu Glu Leu Lys 
185 190 195 

gat aac ttc aaa eta atg tgt act aat gee atg att tac aat aaa cca 800 
Asp Asn Phe Lys Leu Met Cys Thr Asn Ala Met lie Tyr Asn Lys Pro 
200 205 210 

gag acc att tat tat aaa get gca aag aag ctg ttg cac tea gqa atg 848 
Glu Thr lie Tyr Tyr Lys Ala Ala Lys Lys Leu Leu His Ser Gly Met 
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215 220 225 

aaa att ctt age cag gaa aga att cag age ctg aag cag age ata gac 896 
Lys lie Leu Ser Gin Glu Arg lie Gin Ser Leu Lys Gin Ser lie Asp 
230 235 240 245 



ttc atg get gac ttg cag aaa act cga aag cag aaa gat gqa aca gac 

Phe Met Ala Asp Leu Gin Lys Thr Arg Lys Gin Lys Asp Gly Thr Asp 
250 255 260 

acc tea cag agt gqg gag gac gqa gqc tgc tgg cag aga gag aga gag 

Thr Ser Gin Ser Gly Glu Asp Gly Gly Cys Trp Gin Arg Glu Arg Glu 
265 270 275 

gac tct gqa gat gee gaa gca cac gee ttc aag agt ccc age aaa gaa 

Asp ser Gly Asp Ala Glu Ala His Ala Phe Lys Ser Pro Ser Lys Glu 

280 285 290 



aat tta gag aga gag cag gag cag ctt gac cgc ate gtq aag gaa tct 
Asn Leu Glu Arg Glu Gin Glu Gin Leu Asp Arg lie val Lys Glu Ser 
310 315 320 325 

gqa gqa aag ctg acc agg egg ctt gtq aac agt cag tgc gaa ttt gaa 
Gly Gly Lys Leu Thr Arg Arg Leu val Asn Ser Gin Cys Glu Phe Glu 
330 335 340 

aga aga aaa cca gat gqa aca acg acg ttg gqa ctt etc cat cct gtq 
Arg Arg Lys Pro Asp Gly Thr Thr Thr Leu Gly Leu Leu His Pro val 
345 350 355 



aca act gqa aga ctt cag tct gqa gtq aat act ttg cag gqg ttc 
Thr Thr Gly Arg Leu Gin Ser Gly val Asn Thr Leu Gin Gly Phe 
375 380 385 



gag gat aaa agg aac aaa gtc act cca gtq tta tat ttg aat tat gqg 
Glu Asp Lys Arg Asn Lys Val Thr Pro Val Leu Tyr Leu Asn Tyr Gly 
390 395 400 405 



944 



992 



1040 



aat aaa aag aaa gac aaa gat atg ctt gaa gat aag ttt aaa age aat 1088 
Asn Lys Lys Lys Asp Lys Asp Met Leu Glu Asp Lys Phe Lys Ser Asn 
295 300 305 



1136 



1184 



1232 



gat ccc att gta gqa gag cca gqc tac tgc ctg gtq aga ctg gqa atg 1280 
Asp Pro lie Val Gly Glu Pro Gly Tyr Cys Leu Val Arg Leu Gly Met 
360 365 370 



aaa 1328 
Lys 



1376 



ccc tac agt tct tat gca ccg cat tat gac tec aca ttt gca aat ate 1424 
Pro Tyr Ser Ser Tyr Ala Pro His Tyr Asp Ser Thr Phe Ala Asn lie 
410 415 420 

age aag gat gat tct gat tta ate tat tea acc tat gqg gaa gac tct 1472 
Ser Lys Asp Asp Ser Asp Leu He Tyr Ser Thr Tyr Gly Glu Asp Ser 
425 430 435 

gat ctt cca agt gat ttc age ate cat gag ttt ttg gee acg tgc caa 1520 
Asp Leu Pro Ser Asp Phe Ser lie His Glu Phe Leu Ala Thr cys Gin 
440 445 450 

gat tat ccg tat gtc atg gca gat agt tta ctg gat gtt tta aca aaa 1568 
Asp Tyr Pro Tyr val Met Ala Asp Ser Leu Leu Asp val Leu Thr Lys 
455 460 465 

gga ggg cat tec agg acc eta caa gag atg gag atg tea ttg cct gaa 1616 
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Gly Gly His Ser Arg Thr Leu Gin Glu Met Glu Met Ser Leu Pro Glu 

470 475 480 485 

gat gaa gqc cat act agg aca ctt gac aca gqa aaa gaa atg gag cag 1664 

Asp Glu Gly His Thr Arg Thr Leu Asp Thr Gly Lys Glu Met Glu Gin 

490 495 500 

att aca gaa gta gag cca cca ggg cgt ttg gac tec agt act caa gac 1712 

lie Thr Glu val Glu Pro Pro Gly Arg Leu Asp Ser Ser Thr Gin Asp 
505 510 515 

agg etc ata gcg ctg aaa gca gta aca aat ttt gqc gtt cca gtt gaa 1760 

Arg Leu lie Ala Leu Lys Ala val Thr Asn Phe Gly val Pro Val Glu 

520 525 530 

gtt ttt gac tct gaa gaa get gaa ata ttc cag aag aaa ctt gat gag 1808 

val Phe Asp Ser Glu Glu Ala Glu lie Phe Gin Lys Lys Leu Asp Glu 
535 540 545 

acc acc aga ttg etc agg gaa etc cag gaa gee cag aat gaa cgt ttg 1856 

Thr Thr Arg Leu Leu Arg Glu Leu Gin Glu Ala Gin Asn Glu Arg Leu 

550 555 560 565 

age acc aga ccc cct ggg aac atg ate tgt etc ttg gqt ccc tea tea 1904 

Ser Thr Arg Pro Pro Gly Asn Met lie Cys Leu Leu Gly Pro Ser Ser 

570 575 580 

gag aaa tgc ate ttg ctg aac aag tgaccaataa tcttaaagaa ttgeacagea 1958 
Glu Lys Cys lie Leu Leu Asn Lys 
585 



agtaactcca 


ggtgatatcg 


taagcacgta 


tggagttcga 


aaagcaatgg 


ggatttccat 


2018 


tccttccccc 


gtcatggaaa 


acaactttgt 


ggatttgaca 


gaagacactg 


aagaacctaa 


2078 


aaagaeggat 


gttgatgagt 


gtcgacctgg 


tggaagttga 


ggctgcctgg 


tatttgatta 


2138 


tatattatgt 


acatactttt 


tcattcttaa 


cttagaaatg 


cttttcagaa 


gatattaaat 


2198 


atttgtaaat 


tgtgttttta attaaacttt 


tggaacagcg 


aatttggatg 


ttccagaggt 


2258 


tggacttgta 


ttaggtaata 


aagctggacc 


tgggactcgt 


gaggaagga 




2307 



<210> 2 

<211> 589 

<212> PRT 

<213> Phosphatidyl inositol -3' Kinase 



<400> 2 

Met Gly Lys Lys His Lys Lys His Lys Ser Asp Lys His Leu Tyr Glu 
15 10 15 



Glu Tyr val Glu Lys Pro Leu Lys Leu val Leu Lys Val Gly Gly Asn 
20 25 30 
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Glu val Thr Glu Leu Ser Thr Gly ser Ser Gly His Asp ser ser Leu 
35 40 45 

Phe Glu Asp Lys Asn Asp His Asp Lys His Lys Asp Arg Lys Arg Lys 
50 55 60 

Lys Arg Lys Lys Gly Glu Lys Gin lie Pro Gly Glu Glu Lys Gly Arg 
65 70 75 80 

Lys Arg Arg Arg val Lys Glu Asp Lys Lys Lys Arg Asp Arg Asp Arg 
85 90 95 

val Glu Asn Glu Ala Glu Lys Asp Leu Gin Cys His Ala Pro val Arg 
100 105 110 

Leu Asp Leu Pro Pro Glu Lys Pro Leu Thr Ser Ser Leu Ala Lys Gin 
115 120 125 

Glu Glu val Glu Gin Thr Pro Leu Gin Glu Ala Leu Asn Gin Leu Met 
130 135 140 

Arq Gin Leu Gin Arg Lys Asp Pro Ser Ala Phe Phe Ser Phe Pro Val 
145 150 155 160 

Thr Asp Phe He Ala Pro Gly Tyr Ser Met lie He Lys His Pro Met 
165 170 175 

Asp Phe Ser Thr Met Lys Glu Lys lie Lys Asn Asn Asp Tyr Gin Ser 
180 185 190 

lie Glu Glu Leu Lys Asp Asn Phe Lys Leu Met Cys Thr Asn Ala Met 
195 200 205 

lie Tyr Asn Lys Pro Glu Thr lie Tyr Tyr Lys Ala Ala Lys Lys Leu 
210 215 220 

Leu His Ser Gly Met Lys lie Leu Ser Gin Glu Arg lie Gin Ser Leu 
225 230 235 240 

Lys Gin Ser lie Asp Phe Met Ala Asp Leu Gin Lys Thr Arg Lys Gin 
245 250 255 

Lys Asp Gly Thr Asp Thr Ser Gin ser Gly Glu Asp Gly Gly Cys Trp 
260 265 270 

Gin Arg Glu Arg Glu Asp ser Gly Asp Ala Glu Ala His Ala Phe Lys 
275 280 285 
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Ser Pro Ser Lys Glu Asn Lys Lys Lys Asp Lys Asp Met Leu Glu Asp 
290 295 300 

Lys Phe Lys Ser Asn Asn Leu Glu Arg Glu Gin Glu Gin Leu Asp Arg 
305 310 315 320 

lie val Lys Glu Ser Gly Gly Lys Leu Thr Arg Arg Leu Val Asn Ser 
325 330 335 

Gin Cys Glu Phe Glu Arg Arg Lys Pro Asp Gly Thr Thr Thr Leu Gly 
340 345 350 

Leu Leu His Pro val Asp Pro lie val Gly Glu Pro Gly Tyr Cys Leu 
355 360 365 

val Arq Leu Gly Met Thr Thr Gly Arg Leu Gin Ser Gly val Asn Thr 
370 375 380 

Leu Gin Gly Phe Lys Glu Asp Lys Arg Asn Lys val Thr Pro val Leu 
385 390 395 400 

Tyr Leu Asn Tyr Gly Pro Tyr Ser Ser Tyr Ala Pro His Tyr Asp Ser 
405 410 415 

Thr Phe Ala Asn lie Ser Lys Asp Asp Ser Asp Leu lie Tyr Ser Thr 
420 425 430 

Tyr Gly Glu Asp Ser Asp Leu Pro Ser Asp Phe Ser lie His Glu Phe 
435 440 445 

Leu Ala Thr Cys Gin Asp Tyr Pro Tyr val Met Ala Asp Ser Leu Leu 
450 455 460 

Asp val Leu Thr Lys Gly Gly His Ser Arg Thr Leu Gin Glu Met Glu 
465 470 475 480 

Met Ser Leu Pro Glu Asp Glu Gly His Thr Arg Thr Leu Asp Thr Gly 
485 490 495 

Lys Glu Met Glu Gin lie Thr Glu val Glu Pro Pro Gly Arg Leu Asp 
500 505 510 

ser Ser Thr Gin Asp Arg Leu lie Ala Leu Lys Ala val Thr Asn Phe 
515 520 525 



Gly val Pro val Glu val Phe Asp Ser Glu Glu Ala Glu lie Phe Gin 
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535 540 



Lys Lys Leu Asp Glu Thr Thr Arg Leu Leu Arg Glu Leu Gin Glu Ala 
545 550 555 560 

Gin Asn Glu Arg Leu Ser Thr Arg Pro Pro Gly Asn Met lie Cys Leu 
565 570 575 

Leu Gly Pro Ser Ser Glu Lys Cys lie Leu Leu Asn Lys 
580 585 



<210> 


3 


<211> 


27 


<212> 


DNA 


<213> 


Artificial 


<220> 





<223> PI3 Kinase associated protein (PIKAP) 
<400> 3 

ccggggatcc ccatggctag ccatatg 
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